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Edible mushrooms are used in the preparation of several delicacies in many parts of Nigeria; however, little information is available on the
nutritional qualities of oyster mushroom (Pleurotus sajor-caju) cultivated on gmelina wood waste. This study ascertains the nutritional and anti-
nutritional amino acid and fatty acid composition of commercially grown oyster mushroom (P. sajor-caju) on gmelina wood waste in Forestry
Research Institute of Nigeria. The sample was obtained and analyzed for fatty acid proﬁle and amino acid proﬁle on dry weight basis using
standard methods. The chemical score of the essential amino acid of the sample, which ranged from 55.94% (methionine) to 150.31%
(isoleucine), was comparable to standard dietary reference intake requirement. Fatty acid proﬁle showed the presence of polyunsaturated
(linolenic 29.54%, linoleic 11.6% and arachidonic 0.22%), monounsaturated (oleic 41.71%, palmitioleic 0.22% and erucic 7.09%) and some
saturated (caprylic 0.92%, myristic 0.18%, palmitic 5.34%, margaric 0.21%, stearic 2.38%, arachidic 012%, behenic 0.25% and lignoceric
0.16%) fatty acid. This study showed that oyster mushroom grown on gmelina wood waste has potential for use as acceptable human food.
& 2015 Association of Vice-Chancellors of Nigerian Universities. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Edible mushrooms like Pleurotus are known to be among the
largest of fungi. Davis and Aegerter (2000) deﬁned mushroom
as the fruit of certain fungi analogous to apple on a tree. Chang
and Miles (1991) also called mushrooms macro-fungus with
distinctive fruit bodies that are large enough to be seen with the
naked eye. Many fungi that form mushrooms exist in mycor-
rhizal relationship with trees, and this is one of the reasons why
forests are often generous to mushroom hunters (Ogunlana,
1992). Some wild mushrooms are mycorrhiza ones and cannot
be cultivated unless the tree is also cultivated. These mushrooms
are sometimes available in the market but they are collected
from the forests (Kuyper et al., 2002; Quimio et al., 1990).
Mushrooms are recognized as food and are grown on a/10.1016/j.nifoj.2015.04.001
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Pleurotus tuber regium (Fr) Singer is one of the species
commonly eaten in Nigeria (Ogunlana, 1992). Stamets (2001)
observed that the fungus is often found growing around the
African breadfruit (Treculia africana). It attacks dead wood, on
which it produces globose or avoid sclerotia (Oso, 1977).
In Nigeria, the most costly edible species are Pleurotus,
Termitomyces, Tricholoma and Volvoriella (Zoberi, 1972).
Mushroom cultivation serves as the most efﬁcient and eco-
nomically viable biotechnology for the conversion of ligno-
cellulose waste materials into high-quality protein food and
this will naturally open up new job opportunities, especially in
rural areas (Fasidi and Ukwere, 1993; Hussain, 2001). Edible
mushrooms like Agaricus sp and Pleurotus oastreatus are
commercially produced and sold in markets in Asia, America
and Europe. In Nigeria, indigenous mushrooms are still hunted
for in forests and farmland for sale. The need for commercial
production of edible mushrooms in Nigeria cannot be over-
emphasized in view of its potential contribution to agriculturalction and hosting by Elsevier B.V. This is an open access article under the CC
Table 1
Fatty acid composition of commercially grown oyster mushroom on gmelina
wood waste.
Fatty acids Number of carbon Normalized % value obtained
Caprylic acid C8:0 0.92
Capric acid C10:0 0.00
Lauric acid C12:0 0.00
Myristic acid C14:0 0.18
Palmitic acid C16:0 5.34
Palmitoleic acid C16:1 0.22
Margaric acid C17:0 0.21
Stearic acid C18:0 2.38
Oleic acid C18:1 41.71
Linoleic acid C18:2 29.54
Linolenic acid C18:3 11.67
Arachidic acid C20:0 0.12
Arachidonic acid C22:4 0.22
Behenic acid C22:0 0.25
Erucic acid C22:1 7.09
Doecoise hexane acid C22:6 0.00
Lignoceric acid C24:0 0.16
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endowed with good-quality mushroom like Pleurotus and
Agaricus genera. The use of local agricultural waste materials
to grow mushrooms will be of great beneﬁt to farmers and the
entire Nigerian population. Such waste materials can easily be
obtained economically and locally, the wastes will provide
eco-friendly and greener option to grow mushrooms. The
proximate, mineral and phytochemical composition of Pleur-
otus sajor-caju grown on gmelina wood waste has been
documented by some authors (Kayode et al., 2013). However,
there is dearth of information on the amino and fatty acid
composition of this mushroom harvested on wood waste such
as gmelina tree. This study evaluated the amino acid composi-
tion and fatty acid proﬁles of a commercially cultivated oyster
mushroom (P. sajor-caju) grown on gmelina wood waste.
2. Materials and methods
2.1. Source of sample collection
One kilogram of the commercially grown oyster mushroom (P.
sajor-caju) on gmelina wood waste was purchased from the
Forestry Research Institute in Ibadan town, Nigeria. The sample
was packaged in plastic container before being transported to the
research laboratory of the Department of Home Economics and
Food Science, Faculty of Agriculture, University of Ilorin. The
sample was dried at 60 1C for 24 h, pulverized and kept in a
plastic sample bottle for further analysis.
2.2. Amino acid extraction for gas chromatographic analysis
Modiﬁed AOAC Method 982.30 (AOAC, 2006) was
followed in the extraction of the sample for the amino acid
analysis. Ten grams of the sample was weighed into the
250 ml conical ﬂask capacity; the sample was defatted by
extracting the fat content of the sample with 30 ml of the
petroleum spirit three times with soxhlet extractor that was
equipped with a thimble. Then the sample was hydrolyzed
three times for complete hydrolysis to be achieved. The amino
acid content of the sample was recovered by extracting with
30 ml of dichloromethane three times before evaporation to
volume 1.0 ml. The concentrated extract was derivatized for
volatility that is suitable for analysis using a Gas chromato-
graphic (GC) system (Agilent 6890N Network) connected to a
mass selective detector (Agilent 5973 Network).
2.3. Preparation of samples used for fatty acid proﬁle
Two hundred and 50 ml capacity extracting ﬂask was dried
in the oven at 105 1C, transferred to the desiccator to cool to
the laboratory temperature and the weight of the ﬂask was
measured, then 2.5 g of the sample was weighed into the
labeled porous thimble. 200 ml of the petroleum ether was
measured and then added to the dried 250 ml capacity ﬂask.
The covered porous thimble containing the sample was placed
in the condenser of the soxhlet extractor arrangement that has
been assembled. The sample was extracted for 5 h, the porousthimble was removed with care and the petroleum ether in the
top container (tube) was collected for recycling to be reused.
The extraction ﬂask was removed from the heating mantle
arrangement when it was almost free of petroleum ether. The
extraction ﬂask with the oil was oven dried at 105 1C for the
period of 1 h. The ﬂask containing the dried oil was cooled in
the desiccator and the weight of the cooled ﬂask with the dried
oil was measured.
2.4. Fatty acid methyl ester analysis
Fifty (50) milligrams of the extracted fat content of the
sample was saponiﬁed (esteriﬁed) for ﬁve minutes at 95 1C
with 3.4 ml of the 0.5 M KOH in dry methanol. The mixture
was neutralized by using 0.7 M HCl. Then, 3 ml of 14% boron
triﬂouride in methanol was added. The mixture was heated for
5 min at the temperature of 90 1C to achieve complete
methylation process. The Fatty Acid Methyl Esters were
extracted three times from the mixture with redistilled n-
hexane. The content was also concentrated to 1.0 ml for gas
chromatography analysis and 1.0 ml of the concentrated sample
was injected into the injection port of gas chromatography.
2.5. Statistical analysis
The data obtained was subjected to Statistical Analysis of
Variance (ANOVA) and the mean was separated using Duncan
Multiple Range Test.
3. Results and discussion
3.1. Fatty acid proﬁle of the commercially cultivated oyster
mushroom
The result (Table 1) shows the overall fatty acid composi-
tion of the oyster mushroom grown on gmelina wood waste;
Table 2
Categories of fatty acids present in commercially grown oyster mushroom at Forestry Research Institute of Nigeria.
SFA/number of carbon Normalized value
obtained (%)
MUFA/number
of carbon
Normalized value
obtained (%)
PUFA/number
of carbon
Normalized value
obtained (%)
Caprylic acid/C8:0 0.92 Palmitoleic acid/C16:1 0.22 Linoleic acid/C18:2 29.54
Capric acid/C10:0 0.00 Oleic acid/C18:1 41.71 Linolenic acid/C18:3 11.67
Lauric acid/C12:0 0.00 Erucic acid/C22:1 7.09 Docosahexaenoic acid/C22:6 0.00
Myristic acid/C14:0 0.18 Arachidonic acid/C22:4 0.22
Palmitic acid/C16:0 5.34
Margaric acid/C17:0 0.21
Stearic acid/C18:0 2.38
Arachidic acid/C20:0 0.12
Behenic acid/C22:0 0.25
Lignoceric acid/C24:0 0.16
SFA¼saturated fatty acids, MUFA¼monounsaturated fatty acids, and PUFA¼polyunsaturated fatty acid.
Table 3
Amino acid composition of commercially grown oyster mushroom (Pleurotus
sajor-caju) on gmelina wood wastes.
Amino acid Values obtained (g/100 g)
Glycine 2.02
Alanine 2.86
Serine 6.15
Proline 3.91
Valine 5.27
Threonine 4.95
Isoleucine 4.81
Leucine 7.37
Aspartate 10.64
Lysine 5.04
Methionine 1.79
Glutamate 17.73
Phenylalanine 6.18
Histidine 2.25
Arginine 6.41
Tyrosine 6.69
Tryptophan 1.30
Cystine 1.22
Table 4
Categories of amino acid component of commercially grown oyster mushroom
(Pleurotus sajor-caju) on gmelina wood wastes.
Essential amino acids Values obtained
(g/100 g)
Non-essential
amino acids
Amount
(g/100 g)
Histidine 2.25 Glycine 2.02
Valine 5.27 Alanine 2.86
Lysine 5.04 Serine 6.15
Tryptophan 1.30 Proline 3.91
Isoleucine 4.81 Glutamate 17.73
Arginine 6.41 Tyrosine 6.69
Leucine 7.37 Aspartate 10.64
Phenylalanine 6.18 Cystine 1.22
Threonine 4.95
Methionine 1.79
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fatty acid in the sample while other fatty acids ranged from
29.54% to 0.92%. Table 2 shows the categories of fatty acids
present in the commercial sample, which showed the presence
of saturated fatty acids, monounsaturated fatty acids, and
polyunsaturated fatty acids. Palmitic acids (5.34%) have the
highest value among saturated fatty acids while oleic acid is
predominant among the monounsaturated fatty acids and
linoleic (29.54%) acid has the highest value among polyunsa-
turated fatty acid.
3.2. Amino acid proﬁle of the oyster mushroom
The chemical score of the essential amino acid of the sample
when compared to previous report (FAO, 1973; DRI, 2002)
suggested a good comparison with most food sources. Most of
the values obtained from both factors showed that 150% had
the highest chemical score. Table 3 shows all the amino acid
present in the gmelina grown sample in which glutamate
(17.73 g/100 g) had the highest value, followed by aspartate
(10.64 g/100 g), while others ranged from 1.22 g/100 g to
7.37 g/100 g. Table 4 shows the categories of the amino acids
present in the sample and Table 5 shows the chemical score of
the essential amino acids present in the sample.
Unsaturated fats are known to be healthy dietary fats; the
result obtained from the fatty acid proﬁle showed the presence
of polyunsaturated (linolenic 29.54%, linoleic 11.6% and
arachidonic 0.22%) fatty acids, which are also known as
‘essential fatty acids’. They are not produced in human body
but are obtained from diet and they are needed for basic
functioning of our bodies (growth and functioning of cells,
organs, muscles and nerves). Its adequate intake may protect
against heart disease and diabetes (DRI, 2002). Arachidonic
acid helps in the constriction of blood vessels and blood
clotting. In many studies oleic acid was reported to have the
least negative effect in relative carcinogenicity of fatty acids
(Grundy, 1994). Monounsaturated fatty acids present are oleic
41.71%, palmitioleic 0.22% and erucic 7.09%; available
information indicated that most saturated fatty acids raise the
serum cholesterol concentration and reduce the level of badcholesterol (it behaves like saturated acid not as unsaturated
fatty acids) (Nestel et al., 1994), oleic acids present in the
sample does not (Denke, 1994) and some saturated fatty acid
Table 5
Chemical score of essential amino acid composition of oyster mushroom.
Essential
amino
acids
Values
obtained
(g/100 g)
Recommended
value
(g/100 g)a
Chemical
score (%)
Recommended
value (g/g)b
Chemical
score (%)
Histidine 2.25 1.70 132.5 2.30 97.83
Valine 5.27 4.40 119.77 4.1 128.54
Lysine 5.04 5.50 91.64 6.50 77.54
Tryptophan 1.30 NM ND 0.9 144.44
Isoleucine 4.81 4.00 104.50 3.20 150.31
Leucine 7.37 6.70 110.00 7.00 105.29
Phenylalanine 6.18 6.00 103.00 6.00 103.00
Threonine 4.95 3.30 150.00 3.50 141.43
Methionine 1.79 3.50 51.14 3.20 55.94
Arginine 6.41 6.10 105.08 NM ND
NM¼not mentioned, ND¼not determined.
aFAO (1973).
bDRI (2002).
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0.21%, stearic 2.38%, arachidic 012%, behenic 0.25% and
lignoceric 0.16%). Stearic acid is reported not to have a
detrimental effect on human health and it has a neutral effect
on serum total cholesterol (Judd et al., 2002). It was also
observed that stearic acids may be thrombogenic (Grundy,
1994). Myristic acid is reported to be known for raising the
bad cholesterol level in the blood serum (Grundy, 1994) and
had been shown to be strongly correlated with early heart
attack (Kromhout et al., 1995); however, it is less effective
when the percentage of myristic acid is less than 1%. The
proﬁle suggests having a direct comparison with most popular
food sources; the amino acids include histidine, which plays an
important role in the catalytic activity of many enzyme,
threonine, serine, tyrosine, which contain polar hydroxyl
groups that enable them to participate in hydrogen bonding.
It was observed from the values obtained from the chemical
score that methionine has low value in both standard recom-
mendations as stated by Institute of Medicine: Dietary Refer-
ence Intake – Macronutrient (FAO, 1973; DRI, 2002). It has
low availability in the sample and its derivative is an important
methyl donor in many biochemical reactions. Alanine is suited
for diffusing from muscle cells into the blood to be transported
by the blood to the liver for utilization in gluconeogenesis
while valine, leucine and isoleucine are also utilized for the
synthesis of substrates for gluconeogenesis; for ketogenesis,
phenylalanine is necessary for the synthesis of a pigment
called melanin that contributes to eye, hair and skin color.
Tryptophan is the precursor for the synthesis of serotonin and
aspartate and glutamate serve as ammonia transporters to the
liver and kidney for urea synthesis.
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